Stimulus duration-dependent contribution of k(ca) channel activation and cAMP to hypoxic cerebrovasodilation.
Activation of calcium sensitive (K(ca)) K channels and cAMP contribute to pial artery dilation observed during a 10-min exposure to hypoxia. Recent studies show that pial dilation during a 20- or 40-min hypoxic exposure was less than that observed during a 5- or 10-min exposure indicating that stimulus duration determines the nature of the vascular response to hypoxia. The present study was designed to determine if the stimulus duration modulates the contribution of K(ca) channel activation and cAMP-dependent mechanisms to hypoxic pial artery dilation in piglets equipped with a closed cranial window. The K(ca) channel antagonist iberiotoxin had no influence on pial dilation during 5 min of hypoxia (pO(2) approximately 25 mmHg), decremented the dilation during 10- and 20-min exposure, but had no effect on the dilation during a 40-min exposure (33+/-1% vs. 32+/-3%, 33+/-1% vs. 25+/-1%, 23+/-1% vs. 19+/-1%, and 21+/-2% vs. 17+/-2% for 5-, 10-, 20-, and 40-min hypoxic dilations before and after iberiotoxin). NS1619, a K(ca) channel agonist, induced pial dilation during hypoxia that was attenuated by 20- and 40-min but not by 5- and 10-min exposure durations. Similarly, the cAMP antagonist Rp 8-Bromo cAMPs had no influence on pial dilation during 5 min of hypoxia, decremented the dilation during a 10-min exposure, but had no effect on the dilation during a 20- or 40-min exposure (36+/-1% vs. 34+/-2%, 34+/-1% vs. 22+/-1%, 24+/-2% vs. 21+/-2%, and 21+/-2% vs. 19+/-2% for 5-, 10-, 20-, and 40-min hypoxic dilations before and after Rp 8-Bromo cAMPs). Additionally, CSF cAMP was unchanged during 5 min, elevated during 10 min, but such elevations were attenuated during 20- and 40-min hypoxic exposure. Pial vasodilation to a cAMP analogue during hypoxia was attenuated by 20- and 40-min but not by 5- and 10-min hypoxic exposure durations. These data show that K(ca) channel activation and cAMP contribute to hypoxic pial artery dilation in a stimulus duration-dependent manner. These data suggest that diminished pial artery dilation during longer hypoxic exposure results from attenuated K(ca) channel and cAMP-dependent mechanisms.